c, < 



i-^ r 

CNJ>=^ j 


-OS — ■ — 

5 U.S. DEPARTMENT OF COMMERCE 
C PATENT AND TRADEMARK OFFICE 


V£>- 

vo 


•PATENT APPLICATION TRANSMITTAL LETTER 


ATTORNEY DOCKET NUMBER: 

2685/5393 £ = 


V«S : 

4 

1 


Assistant Commissioner for Patents w ^^cr 
Washington D.C. 20231 

Transmitted herewith for filing is the patent application of j£g 
Inventor(s): Erik L. SMITH 

For : SYSTEM AND METHOD FOR INTEGRATING CALL DELIVERY FOR 
FIXED-SITE AND MOBILITY SERVICES 


Enclosed are: 

1 . 15 sheets of specification, 6 sheets of claims, and 1 sheet of abstract. 

2. Seven (7) sheet(s) of fourteen (14) drawings. 
The filing fee has been calculated as shown below: 






NUMBER FILED 


NUMBER 
EXTRA* 


RATE ($) 


FEE ($) 


BASIC FEE 




760.00 


$ 760.00 


TOTAL CLAIMS 


21 -20 = 


1 


18.00 


18.00 


INDEPENDENT CLAIMS 


6 -3 = 


3 


78.00 


234.00 


MULTIPLE DEPENDENT CLAIM 
PRESENT 




260.00 


0.00 


FEE FOR RECORDATION OF ASSIGNMENT 


40.00 


$0.00 


'Number extra must be zero or larger 


TOTAL 


$ 1,012.00 


If applicant is a small entity under 37 C.F.R. §§ 1 .9 SMALL ENTITY 
and 1 .27, then divide total fee by 2, and enter amount here. TOTAL 




3. The Office is authorized to charge the filing fee of $ 1 ,012.00 to Deposit Account No. 1 1-0600. The 

Office is further authorized to charge any additional fees or credit any overpayments to the above deposit 
account number. A copy of this letter is being submitted to fajafBtdffe processing of this application. 


Dated: December 29, 1999 / 

-6ary S. Morris (Reg. No. 40,735) 

KENYON & KENYON 
1500 K Street, N.W. 
Suite 700 

Washington, D.C. 20005 

(202) 220-4200 (202) 220-4201 (fax) 


DC01 313925 v1 



2685/5393 



United States Patent Application 



For 



System and Method for Integrating Call Delivery for Fixed-Site and 

Mobility Services 



Inventor: 
Erik L. Smith 
AT&T 



Prepared By: 

Kenyon & Kenyon 
1500 K Street, N.W. 
Washington, D.C. 20005 
(202) 220-4200 



SYSTEM AND METHOD FOR INTEGRATING CALL DELIVERY FOR 
FIXED-SITE AND MOBILITY SERVICES 



Cross-Reference to Related Applications 

This application claims the benefit of United States provisional application 
5 no. 60/1 14,102, filed December 29, 1998. 



Background of the Invention 

Known systems provide little linkage between a telecommunications services 
subscriber's fixed residential and mobility services, besides known standard call 
forwarding that is typically implemented independently by the subscriber. Known 

10 systems disadvantageous^ do not permit the subscriber to control the types of calls 
that can reach her, and on which device, as the subscriber moves among different 
environments (e.g., residential, office, mobile, etc.) and activities. 

Standard call forwarding is a known system typically implemented by the 
subscriber that specifies a forwarding destination for an incoming call to an 

15 alternative number when the incoming call encounters a busy/no-answer condition at 
the called number. Known standard call forwarding must be implemented by the 
subscriber at each individual device location, and can be difficult to turn on and off 
remotely. It can be difficult for a subscriber to specify conditions under which a call 
is to be forwarded from one device to another, besides the busy/no-answer condition. 

20 Known standard call forwarding systems do not offer the user an integrated 
environment for forwarding incoming calls to more than one telephone number 
owned by the subscriber, and do not easily implement call forwarding between the 
subscriber's fixed (e.g., residential) and mobility services. 
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One known system is a "single-number" service, also known as the "follow- 
me" service. In accordance with this known system, the subscriber is assigned a 
single number which any calling party ("caller") can dial to reach the subscriber. The 
subscriber creates and activates specific "filters," i.e., routing plans, that deliver 

5 incoming calls to the subscribers assigned single number to the device the subscriber 
specifies in the activated filter. Thus, for example, a subscriber can specify that calls 
to the single number made during business hours be routed to her business 
telephone, and calls to the single number made after business hours be routed to her 
residential telephone. This known system disadvantageously does not permit the 

1 0 subscriber to continue to use her existing telephone numbers (e.g., her residential 
numbers, office numbers, mobility numbers, etc.) The use of a single, unified 
telephone number eliminates useful context information about an incoming call. For 
example, with distinct office, residential and mobility numbers, incoming calls to the 
office number typically pertain to business matters; calls to the residential number 

1 5 generally pertain to personal matters; and calls to the mobility number are often of 
an urgent nature. This information, which can be useful to the subscriber in deciding 
how an incoming call is to be routed, is disadvantageously lost in known single- 
number systems. 

Summary of the Invention 

20 An embodiment of the present invention advantageously provides call 

forwarding between a fixed-site telecommunications device, such as subscriber's 
residential telephone, and a mobility device, such as the subscriber's mobile 
telephone. When a call is received by a switch associated with the fixed-site device, 
the switch attempts to deliver the call to the fixed-site device. If a busy/no-answer 

25 condition is detected at the fixed-site device, the call is advantageously forwarded to 
a Mobile Switching Center associated with the subscriber's mobility device. The 
Mobile Switching Center consults a Home Location Register, which stores a 
subscriber profile. The Home Location Register consults the subscriber profile, and 
returns routing information based upon the profile to the Mobile Switching Center. 

30 The Mobile Switching Center advantageously routes the call directly to voicemail if 
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the subscriber has activated a "do-not-disturb" feature in accordance with an 
embodiment of the present invention. Otherwise, the call is forwarded to the 
mobility device through the mobility network. If the mobility network indicates to 
the Mobile Switching Center that a busy/no-answer condition exists at the 
5 subscriber's mobility device, then the Mobile Switching Center can advantageously 
forward the call to voicemail. 

Likewise, when an incoming call is received for the subscriber's mobility 
device at a Mobile Switching Center, the Mobile Switching Center sends a request 
for routing information to a Home Location Register that stores a profile of the 
10 subscriber. The Home Location Register returns routing information for the call to 
the Mobile Switching Center, based upon the subscriber's profile. The Mobile 
Switching Center can attempt to deliver the call to the subscriber's mobility device, 
and if a busy /no-answer condition is detected, forward the call to a switch associated 
with the subscriber's fixed-site telephone, or else forward the call to voicemail. If the 
1 5 call is forwarded to the switch, the switch can attempt to deliver the call to the 

subscriber's fixed-site device. If the fixed-site device is busy, or does not answer, the 
call can be forwarded to voicemail. 

The subscriber's profile and other forwarding information can 
advantageously be easily configured by the subscriber using a PC and a web-type 
20 graphical user interface in one embodiment. In another embodiment, the subscriber 
uses a touch pad on a fixed-site device (e.g., telephone) or mobility device 
(telephone, networked personal digital assistant, etc.) to change her profile settings. 

An embodiment of the present invention advantageously integrates call 
delivery for a subscriber between her fixed-site and mobile telecommunications 
25 devices. 

Brief Description of the Drawing s 

FIG 1 shows a system handling an unanswered call to a residence in accordance with 
an embodiment of the present invention. 

FIG 2 shows a system handling an unanswered call to a mobility device in 
30 accordance with an embodiment of the present invention. 
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FIG 3 shows a system handling an unanswered call to a residence in accordance with 
another embodiment of the present invention. 

FIG 4 shows a system handling an unanswered call to a mobility device in 
accordance with another embodiment of the present invention. 
5 FIG 5 shows a system handling an unanswered call to a residence in accordance with 
yet another embodiment of the present invention. 

FIG 6 shows a system handling an unanswered call to a mobility device in 

accordance with yet another embodiment of the present invention. 

FIG 7 shows a system handling an unanswered call to a residence in accordance with 
10 another embodiment of the present invention. 

FIG 8 shows a system handling an unanswered call to a mobility device in 

accordance with another embodiment of the present invention. 

FIG 9 shows a system handling an unanswered call to a residence in accordance with 

another embodiment of the present invention. 
15 FIG 10 shows a system handling an unanswered call to a mobility device in 

accordance with another embodiment of the present invention. 

FIG 1 1 shows a system for updating a setting from a mobility device in accordance 

with an embodiment of the present invention. 

FIG 12 shows a system for updating a setting using a web browser interface in 
20 accordance with an embodiment of the present invention. 

FIG 13 shows a system for updating a setting from a mobility device in accordance 
with another embodiment of the present invention. 

FIG 14 shows a system for updating a setting using a web browser interface in 
accordance with another embodiment of the present invention. 

25 Detailed Description 

An embodiment of the present invention advantageously "untethers" a 
subscriber's telecommunications service by integrating call delivery between a 
subscriber's fixed (e.g., residential, office) and mobility services, while 
advantageously permitting the fixed and mobility devices to retain their individual 
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identities. In accordance with the present invention, a caller can reliably and 
efficiently reach the subscriber regardless of the number dialed by the caller. 

In one embodiment of the present invention, there are three settings for call 
routing: the family setting; the personal setting; and the route-home setting. 
5 When active, the family setting allows calls that encounter a busy/no-answer 

condition at the subscriber's residential Directory Number ("DN," device (e.g., 
telephone) number) to forward to the subscriber's mobility device. In this example, 
the fixed-site device is the subscriber's residential telephone. Generally, a fixed-site 
device is any telecommunications device besides a mobile telecommunications 

10 device. Other examples of a fixed-site device include an office telephone, a pay 
phone, guest telephone, a hotel telephone, etc. 

If the call is unanswered at the mobility device, then the call is forwarded to 
Integrated Voice Mail ("IVM"). IVM is a voicemail service provided by the 
telecommunications service provider. If the family setting is inactive, then calls that 

15 encounter a busy/no-answer condition at the residential DN will forward directly to 
IVM. 

When the personal setting is activated, calls the DN of the mobility device 
are allowed. In most cases, the DN of the mobility device will be the same as the 
Mobile Identification Number ("MIN") of the mobility device, as known in the art. 

20 When the personal setting is inactive, a "do not disturb" condition is implemented 
for the mobility device, and all incoming calls to the mobility device will be routed 
directly to IVM. This advantageously prevents undesired mobility fees from 
accruing to the subscriber from unwanted incoming mobility calls. 

The route-home setting allows calls to the mobility device to be forwarded to 

25 the subscriber's residential DN when either: 1) a busy/no-answer condition is 

encountered at the subscriber's mobility device; or 2) the mobility device is inactive, 
or not registered. If the call is forwarded to the subscriber's residential DN and not 
answered, then the call is forwarded to IVM. If the route-home setting is inactive, 
calls to the mobility device are forwarded directly to IVM either when: 1) a busy/no- 

30 answer condition is encountered at the subscriber's mobility device; or 2) the 
mobility device is inactive or not registered. 
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The family and route-home settings are mutually exclusive in this 
embodiment; and only one of the settings can be active at the same time. 

In accordance with an embodiment of the present invention shown in FIG 1, 
a calling party 101 is adapted to be coupled to the Public Switched Telephone 
5 Network, and in particular to a Class 5 102 switch associated with a telephone 103 at 
the subscriber's residence. An example of a Class 5 switch is a 5ESS switch 
manufactured by the Lucent Technologies Incorporated. The calling party 101 is also 
adapted to be coupled to a Mobile Switching Center ("MSC") 104 associated with 
the DN of the subscriber's mobility device 105. The MSC 104 is coupled to a Home 

10 Location Register ("HLR") 106 as known in the art. The subscriber's residential 
telephone 103 is adapted to be coupled to the Class 5 Switch 102, and the 
subscriber's mobility device 105 is adapted to be coupled to the MSC 104 through 
mobility network 107. Both the subscriber's residential telephone 103 and her 
mobility device 105 are adapted to be coupled to IVM 108. The HLR 106 includes a 

1 5 database that can include an indication for determining if a user has subscribed to a 
service in accordance with an embodiment of the present invention; a mapping 
between a residential directory number and a mobile directory number; and the 
values of the family, personal and route-home settings for a subscriber. 

As shown in FIG 1, the family setting is active, while the personal and route- 

20 home settings are inactive. An incoming call to the subscriber's residential DN is 
delivered by the PSTN to the Class 5 switch 102. The Class 5 switch 102 attempts to 
deliver the incoming call to the subscriber's residential telephone 103, at which there 
is a busy/no-answer condition. Because the family setting is active, the incoming call 
is forwarded to the to the MSC 104 associated with the DN of the subscriber's 

25 mobility device 105. The MSC 104 requests routing information from the HLR 106. 
The personal setting in the subscriber's HLR profile is inactive, so the HLR 106 
returns instructions to the MSC 104 to route the incoming call to IVM 108. The 
incoming call is then routed to IVM 108. 

FIG 2 shows the same system with the same settings as in FIG 1, handling an 

30 unanswered call to the subscriber's mobility device 105. An incoming call for the 
DN of the mobility device 105 is delivered by the PSTN to the MSC 107. The MSC 
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107 requests call routing information from the HLR 106. Since the personal setting 
in the subscriber's HLR profile is inactive, the HLR returns instructions to route the 
incoming call to IVM 108. The incoming call is routed to IVM 108. 

FIG 3 shows the same system, except the family setting is active, the 
5 personal setting is also active, and the route-home setting is inactive. An incoming 
call for the subscriber's residence telephone is delivered to the Class 5 switch 102, 
which attempts to deliver the call to the residence telephone 103, and encounters a 
busy/no-answer condition. Since the family setting is active, the incoming call is 
forwarded to the MSC 104, which requests routing information from the HLR 106. 
10 If the mobility device 105 is registered, then since the personal setting in the 

subscriber's HLR profile is active, then the HLR determines the routing information 
(e.g., the Temporary Line Directly Number ("TLDN") as known in the art), and 
returns it to the MSC 104. The MSC 104 uses this information to try and route the 
call over the mobility network 107 to the mobility device 105. If there is a busy/no- 
1 5 answer condition at the mobility device, then the mobility network 107 reports this 
condition back to the MSC 104. The MSC 104 then requests all forwarding 
information from the HLR 106, which instructs the MSC 104 to route the call to 
IVM 108, which it does. 

If the mobility device is not registered when the incoming call is first 
20 forwarded to the MSC 104, or if the mobility device is known to be in a busy 
condition at this time, then the HLR 106 returns instructions to the MSC 104 to 
route the incoming call to IVM 108. The call is then routed to IVM 108. 

FIG 4 shows a scenario where the family and personal settings are active, the 
route-home setting is inactive, and there is an incoming call to the mobility device. 
25 The incoming call is routed to the MSC 104 by the PSTN. The MSC 104 requests 
routing information from the HLR 106. If the mobility device is registered, and since 
the personal setting in the subscriber's HLR profile is active, the HLR 106 
determines the routing information (e.g., the TLDN), and returns it to the MSC 104. 
Using the routing information received from the HLR 106, the MSC 104 attempts to 
30 deliver the incoming call over the mobility network 107 to the device 105. If a busy- 
no-answer condition exists at the device 105, then the mobility network reports this 
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back to the MSC 104, which then requests call forwarding information from the 

HLR 106. The HLR 106 instructs the MSC 104 to forward the incoming call to IVM 

108, which it does. 

If the mobility device is not registered at the time the incoming call is first 
5 forwarded to the MSC 104, or the device is known to have a busy/no-answer 

condition at that time, then the HLR 106 returns instructions to route the incoming 

call to IVM 108, which is done. 

FIG 5 shows the same system handling an unanswered call to the 

subscriber's residence telephone 103, except the family and personal settings are 
10 inactive, and the route-home setting is active. The incoming all is delivered by the 

PSTN to the Class 5 switch 102, which attempts to deliver the call to the residence 

103. A busy /no-answer condition is encountered at the residence telephone 103. 

Since the family setting is inactive, the incoming call is routed to the IVM 108. 

FIG 6 shows the system handling an unanswered call to the mobility device 
15 105, where the family and personal settings are inactive, and the route-home setting 

is active. The incoming call is delivered by the PSTN to the MSC 104, which 

requests routing information from the HLR 106. Since the personal setting is 

inactive and the route-home setting is active, the HLR 106 returns instructions to the 

MSC 104 to route the incoming call to the DN of the subscriber's residential 
20 telephone 103. The Class 5 switch 102 attempts to deliver the call, but there is a 

busy/no-answer call at the resident's telephone 103, so the call is routed to IVM 108. 
FIG 7 shows a system handling an unanswered call to the residence 

telephone 103, where the personal and route-home settings are active, and the family 

setting is inactive. The incoming call to the residence 103 is delivered by the PSTN 
25 to the Class 5 switch 102, which attempts to deliver the message, but encounters a 

busy/no-answer condition. Since the family setting is inactive, the incoming call is 

routed to IVM 108. 

FIG 8 shows a system handling an unanswered call to a mobility device 105, 

where the personal and route-home settings are active, and the family setting is 
30 inactive. The incoming call is delivered by the PSTN to the MSC 104, which 

requests call routing information from the HLR 106. If the mobility device is 
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registered and since the personal setting in the subscriber's HLR profile is active, the 
HLR 106 determines the routing information (e.g., TLDN), and returns it to the 
MSC 104. Using the routing information from the HLR 106, the MSC 104 attempts 
to deliver the call over the mobility network 107 to the mobility device 105. A 
5 busy/no-answer condition is encountered at the device 105, which is reported by the 
mobility network 107 to the MSC 104. The MSC 104 then requests call forwarding 
information from the HLR 106. Since the route-home setting is active, the HLR 
returns instructions to the MSC 104 to route the incoming call to the DN of the 
subscriber's residential telephone 103. The Class 5 switch attempts to deliver the 
10 incoming call to the residential telephone 103, but encounters a busy/no-answer 
condition. The incoming call is then routed to IVM 108. 

If the mobility device is not registered, or known to be in a busy/no-answer 
condition at the time the MSC first receives the incoming call, then the HLR returns 
instructions to route the call to the DN o f the subscriber's residential telephone 103 
1 5 (because the route-home setting is active), which is done by the MSC 104. 

FIG 9 shows a system handling an unanswered call to a residence telephone 
103, where the personal setting is active, and the family and route-home settings are 
inactive. The incoming call is delivered by the PSTN to the Class 5 switch 102, 
which attempts to deliver the call to the residence 103. A busy/no-answer condition 
20 is detected at the residence 103, and since the family setting is inactive, the incoming 
call is routed to IVM 108. 

FIG 10 shows a system handling an unanswered call to a mobility device 
105, where the personal setting is active, and the family and route-home settings are 
inactive. The incoming call is delivered by the PSTN to the MSC 104., which 
25 requests call routing information from the HLR 106. If the mobility device 105 is 
registered, and since the personal setting in the subscriber's HLR profile is active, 
the HLR 106 determines the routing information (e.g., TLDN) and returns this 
routing information to the MSC 104. Using this routing information, the MSC 104 
attempts to deliver the call to the device 105 over the mobility network 107. The 
30 mobility network detects a busy/no-answer condition at the device 105, and reports it 
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back to the MSC 104. The MSC requests call forwarding information from the HLR, 
which returns instructions to forward the call to IVM 108, which the MSC 104 does. 

If the mobility device 105 is not registered or already in a busy condition 
when the MSC 104 first receives the call from the PSTN, the HLR returns 
instructions to the MSC to forward the call to IVM 108, which is done. 

In accordance with an embodiment of the present invention, the subscriber 
can update her settings (e.g., active or inactive for family, route-home, personal, etc.) 
using a web page interface over the Internet from a personal computer, a mobility 
device, an Internet appliance (e.g., a networked Personal Digital Assistant, etc.) The 
subscriber's settings are maintained in a subscriber profile in the HLR, and can be 
implemented partly by manipulating call forwarding information in a Class 5 switch 
associated with the subscriber's residential telephone DN. 

FIG 1 1 shows an HLR 106 and Class 5 switch 102 update from a mobility device 
105. The subscriber enters the feature code to change using an interface (e.g., touch 
pad) on her mobility device 105. The entered feature code is sent to a MSC 104, 
which forwards the change request to the HLR 106. The HLR 106 determines that 
the feature code is associated with a setting, and that call forwarding information on 
the Class 5 switch 102 needs to be updated. The HLR 106 sends an update call 
forwarding request to a Class 5 switch interface device 1 105. 

The Class 5 switch interface device 1 105 is a command translator that 
receives a transaction request from a HLR (or another service control point), 
translates the command request into one or more appropriate Class 5 switch 
commands, sends these commands to a Class 5 switch, collects responses from the 
Class 5 switch, formats a transaction response, and sends the transaction response 
back to the requesting HLR 106 or other service control point. A single Class 5 
switch interface device 1 105 can advantageously support multiple Class 5 switches, 
HLRs and service control points. The Class 5 switch interface device 1 105 can 
support an interface method that sends commands via the Recent Change 
maintenance ports on the Class 5 switch; and can also support an interface method 
that uses Remote Call Forwarding with call setup and feature codes. The Class 5 
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switch interface device 1 105 can, if necessary, maintain a mapping of residential 
DNs to the associated Class 5 switch 102. 

Once the update call is received by the Class 5 switch interface device 1 105, 
it sends the appropriate commands to update the associated call forwarding number 
to the Class 5 switch 102. The Class 5 switch updates the call forwarding number, 
and sends a reply to the Class 5 switch interface device 1105, which in turn sends the 
update call forwarding response back to the HLR 106. The HLR 106 updates the 
settings in the subscriber's HLR profile, and sends a feature response back to the 
MSC 104. The MSC 104 sends a confirmation (e.g., plays confirmation tones, plays 
an announcement, etc.) to the subscriber 105. 

FIG 12 shows an system that updates an HLR 106 and Class 5 switch 102 
from a web browser interface 1202. A subscriber enters a setting change (e.g., 
"activate family setting") over the Internet 1201 from a PC 1202 executing a 
browser. The HLR 106 determines that the setting change requires an update to the 
call forwarding on the associated Class 5 switch 102. The HLR 106 sends an update 
call forwarding request to the Class 5 switch interface device 1 105, which sends the 
appropriate commands to update the associated call forwarding information to the 
right Class 5 switch 102. The Class 5 switch 102 updates the call forwarding number 
and sends a response back to the interface device 1 105, which sends an update call 
forwarding response back to the HLR 106. The HLR 106 updates the settings in the 
subscriber's HLR profile, and sends a setting change reply back over the Internet 
1201 to the PC 1202, where a confirmation of the change (or an error message) is 
displayed to the subscriber. 

FIG 13 shows an update only to the HLR 106 from a mobility device 105. 
The subscriber enters the feature code to change a setting (e.g., "deactivate route- 
home") on her mobility device. The feature code is sent to the MSC 104, which 
sends it to the HLR 106, which in turn updates the settings in the subscriber's HLR 
profile. The HLR 106 determines that no change is needed in call forwarding 
information on any Class 5 switch. The HLR sends a feature update response back to 
the MSC 104, which plays a confirmation to the subscriber through the mobility 
device 105. 
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FIG 14 shows an update of only the HLR 106 from a web browser interface. 
The subscriber enters a setting change over the Internet from her PC (or from her 
web-browser-capable mobile telephone), which is received by the HLR 106. The 
HLR 106 determines that no update is required on the associated Class 5 switch (not 
5 shown), and updates the HLR profile of the subscriber. The HLR 106 sends a setting 
change reply back over the Internet 1201 to the PC 1202, where it is displayed to the 
subscriber. 

The present invention encompasses other embodiments that provide settings 
in addition to those described above (residential, personal and route-home.) In one 

10 embodiment, a work setting is provided that, when activated, cause incoming calls to 
a subscriber's office that encounter a busy/no-answer condition to be forwarded to 
the subscriber's mobility device. If a busy/no-answer condition is then encountered 
at the mobility device, then the call is routed to the office voice mail system. When 
the work setting is inactive, calls to the subscriber's office DN that encounter a 

1 5 busy/no-answer condition are forwarded to the office voice mail system. 

Another embodiment provides a road setting that, when active, routes an 
incoming call to the subscriber's office DN directly to the subscriber's mobility 
device, without having to be presented first to the subscriber's office telephone. If a 
busy/no-answer condition is encountered at the subscriber's mobility device, the call 

20 is routed to the office voice mail system. When the road setting is inactive, calls to 
the subscriber's office DN are presented to the subscriber's office telephone. If the 
call encounters a busy/no-answer condition, the routing of the call can be dependent 
upon the current value of the work setting. 

The "filters" implemented in accordance with the present invention can be 

25 richer than merely indicating a number or voice mail service to which to forward a 
call. For example, the subscriber can specify that a call from a particular source (by 
telephone number, caller name, area code, etc.) be forwarded to a first DN or 
service, while all other calls be forwarded to another. A subscriber can specify that 
calls that arrive during a particular time of day (e.g., during business hours) at a first 

30 number be forwarded to a second number (e.g., an office DN), while calls that arrive 
at the first number at a different time of day (e.g., outside of business hours) be 
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forwarded to a third number (e.g., a residential DN). Likewise, a subscribe can 
specify the urgency of calls that arrive at or from a particular DN. Similarly, a 
subscriber can have her call forwarding configuration change automatically based 
upon her physical location. Any other suitable parameter (e.g., day of week, time of 
year, weather conditions, etc.) can be used to condition call forwarding instructions. 

In one embodiment, the present invention includes a medium storing 
instructions adapted to be executed by a processor to perform the method in 
accordance with an embodiment of the present invention. A medium is any device 
adapted to store digital information, such as Random Access Memory, Read Only 
Memory, flash memory, a Compact Disk Read Only Memory (CD-ROM), a hard 
disk, etc. Examples of a processor include a general purpose microprocessor, such as 
the Pentium III microprocessor manufactured by the Intel Corporation of Santa 
Clara, California, and an Application Specific Integrated Circuit (ASIC.) An ASIC 
embodies at least part of the method in accordance with an embodiment of the 
present invention in its hardware and/or firmware. An example of an ASIC is a 
digital signal processor. The medium stores software (instructions) that, when 
executed by the processor, practice an embodiment of the present invention. 

In accordance with an embodiment of the present invention, the fixed-site 
switch (e.g., the Class 5 Switch) includes a processor coupled to a memory. The 
memory stores instructions adapted to be executed by the processor to perform the 
method in accordance with an embodiment of the present invention. Likewise, the 
Mobile Switching Center includes a processor coupled to a memory. The memory 
stores instructions (software) adapted to be executed by the processor to perform the 
method in accordance with an embodiment of the present invention. Similarly, a 
separate entity can store a subscriber profile (settings), receive a request for routing 
information (e.g., including the subscriber identifier, the calling party Directory 
Number, the subscriber Directory Number to which the calling party directed the 
call, etc.), consult the stored subscriber profile, formulate routing information based 
upon the profile, and then send the information to the requester. An example of such 
a device is a Home Location Register. The HLR performs these functions using a 
processor coupled to a memory. The memory stores the instructions (software) 
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adapted to be executed by the processor to perform the method described above, and 
can store the subscriber profile. 

The embodiments disclosed herein are meant to illustrate, and not limit, the 
scope of the present invention. The present invention encompasses other 
embodiments as would be apparent to those of ordinary skill in the art, based upon 
the description set forth herein. 
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What is claimed is: 

1 LA method for forwarding an incoming call addressed to one of a 

2 plurality of Directory Numbers belonging to a subscriber, including: 

3 receiving an incoming call to a fixed-site device at one of a plurality 

4 of numbers belonging to the subscriber; 

5 determining that a busy/no-answer condition exists for the fixed-site 

6 device; 

7 consulting a call forward setting for the subscriber; and 

8 performing a call forwarding action to a mobility device based upon 

9 the call forward setting of the subscriber. 

1 2. The method of claim 1 , wherein the fixed site device is a fixed-site 

2 telephone belonging to the subscriber, and the incoming call is received at a Class 5 

3 Switch associated with the subscriber's fixed-site telephone. 

1 3. The method of claim 2, wherein the Class 5 Switch attempts to deliver 

2 the incoming call to the subscriber's fixed-site device, determines that a busy/no- 

3 answer condition exists at the device, consults the subscriber's call forward setting, 

4 wherein the call forward setting is stored in the Class 5 Switch, and based upon the 

5 subscriber's call forward setting, forwards the call to a mobility device belonging to 

6 the subscriber. 

1 4. The method of claim 1 , wherein the incoming call is received by a Class 

2 5 Switch that stores a call forward setting for the subscriber, and wherein performing 

3 a call forwarding action includes sending the call to a Mobile Switching Center 

4 associated with the Directory Number of the subscriber's mobility device. 

1 5 . The method of claim 4, further including: 

2 receiving a request for routing information from the Mobile 

3 Switching Center at a Home Location Register; 
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4 consulting a subscriber profile stored at the Home Location Register; 

5 and 

6 sending routing information from the Home Location Register to the 

7 Mobile Switching Center, wherein the routing information is based 

8 upon the subscriber profile stored at the Home Location Register. 

1 6. The method of claim 5, further including routing the call to the mobility 

2 device in accordance with the routing information received from the Home Location 

3 Register. 

1 7. The method of claim 6, further including: 

2 detecting a busy /no-answer condition at the mobility device; and 

3 routing the call to voice mail. 

1 8. A method for forwarding an incoming call addressed to one of a 

2 plurality of telephone numbers belonging to a subscriber, including: 

3 receiving an incoming call to a mobility device at one of a plurality of 

4 numbers belonging to the subscriber; 

5 determining that a busy/no-answer condition exists for the mobility 

6 device; 

7 consulting a call forward setting for the subscriber; and 

8 performing a call forwarding action to a fixed-site device based upon 

9 the call forward setting of the subscriber. 

1 9. The method of claim 8, wherein the incoming call is received at a 

2 Mobile Switching Center associated with the Directory Number of the subscriber's 

3 mobility device, and wherein consulting a call forward setting for the subscriber 

4 includes: 

5 sending a request for routing information from the Mobile Switching 

6 Center to a Home Location Register storing a subscriber profile; and 
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7 receiving routing information from the Home Location Register at the 

8 Mobile Switching Center, where the routing information is based 

9 upon the subscriber profile stored at the Home Location Register. 

1 10. The method of claim 9, wherein performing a call forwarding action 

2 includes forwarding the call to a Class 5 Switch associated with the subscriber's 

3 fixed-site telephone. 

1 11. The method of claim 10, wherein performing a call forwarding action 

2 further includes delivering the call to the subscriber's fixed-site telephone through 

3 the Class 5 Switch. 

1 12. The method of claim 11, wherein performing a call forwarding action 

2 further includes: 

3 determining that a busy/no-answer condition exists at the subscriber's 

4 fixed- site telephone; and 

5 sending the call to voicemail through the Class 5 Switch. 

1 13. A medium storing instructions adapted to be executed by a processor 

2 to perform steps including: 

3 receiving an incoming call directed to a fixed-site device belonging to 

4 the subscriber, the fixed-site device being identified by a fixed-site 

5 Directory Number, which is one of a plurality of Directory Numbers 

6 that belong to the subscriber; 

7 determining that the fixed-site device is either busy, or that there is no 

8 answer at the fixed-site device; 

9 consulting a subscriber profile that describes how to forward an 

10 incoming call for the subscriber; and 

1 1 forwarding the incoming call to a subscriber mobility device based 

1 2 upon the subscriber profile. 
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1 14. The medium of claim 13, wherein the instructions are adapted to be 

2 executed by a processor in a Class 5 Switch. 

1 15. A medium storing instructions adapted to be executed by a processor 

2 to perform steps including: 

3 receiving an incoming call directed to a mobility device belonging to 

4 the subscriber, the mobility device being identified by a mobility 

5 Directory Number, which is one of a plurality of Directory Numbers 

6 that belong to the subscriber; 

7 determining that the mobility device is either busy, or that there is no 

8 answer at the mobility device; and 

9 forwarding the incoming call to a subscriber mobility device based 
10 upon information in a subscriber profile. 

1 16. The medium of claim 15, wherein the instructions are adapted to be 

2 executed by a processor in a Mobile Switching Center. 

1 17. The medium of claim 15, wherein the forwarding the incoming call to 

2 a subscriber includes: 

3 sending a routing request to a Home Location Register storing a 

4 subscriber profile; 

5 receiving routing information for the call from the Home Location 

6 Register based upon the subscriber profile; and 

7 routing the call in accordance with the routing information received 

8 from the Home Location Register. 

1 18. An apparatus for forwarding an incoming call to one of a plurality of 

2 Directory Numbers belonging to a subscriber, including: 

3 a processor; 

4 a memory coupled to said processor, said memory storing instructions 

5 adapted to be executed by said processor to receive an incoming call 
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6 sent to the subscriber's fixed-site Directory Number, determining that 

7 a busy/no-answer condition exists for the device at the fixed-site 

8 Directory Number, consult a subscriber profile containing call 

9 forward information for the subscriber, and forward the call to a 

1 0 subscriber mobility device, based upon the subscriber profile 

1 1 information. 

1 1 9. An apparatus for forwarding an incoming call to one of a plurality of 

2 Directory Numbers belonging to a subscriber, including: 

3 a processor; 

4 a memory coupled to said processor, said memory storing instructions 

5 adapted to be executed by said processor to receive an incoming call 

6 sent to the subscriber's mobility Directory Number, determining that 

7 a busy/no-answer condition exists for the device at the mobility 

8 Directory Number, consult a subscriber profile containing call 

9 forward information for the subscriber, and forward the call to a 

1 0 subscriber fixed-site device, based upon the subscriber profile 

1 1 information. 

1 20. The apparatus of claim 19, wherein the instructions are further adapted 



2 to send a request for routing information to a Home Location Register storing the 

3 subscriber profile, to receive routing information from the Home Location Register 

4 based upon the subscriber profile, and to route the call to a fixed-site device in 

5 accordance with the routing information. 



1 2 1 . An apparatus for determining routing information for a call, including: 

2 a processor; 

3 a memory coupled to said processor, said memory storing a 

4 subscriber profile and instructions adapted to be executed by said 

5 processor to receive a routing request, formulate a routing instruction 
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Abstract of the Disclosure 

A system and method for call forwarding between a subscriber's fixed-site 
and mobility devices. An incoming call is received that is directed to a fixed-site 
device belonging to the subscriber. When a busy/no-answer condition is detected at 
the fixed-site device, a subscriber profile is consulted, and the call is forwarded to 
the subscriber's mobility device in accordance with the profile. A similar procedure 
is followed for an incoming call to a mobility device, which can be forwarded to the 
subscriber's fixed-site device. 
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